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(54) Title: RECOMBINANT NODA VIRUS COMPOSITIONS AND METHODS 



(57) Abstract 



Recombinant nodavirus related compositions are disclosed. These compositions include chimeric proteins in which a nodavims 
capsid protein Is present toother with a heterologous peptide segment. The heterologous peptide includes at least one cell-specific targeting 
sequence, such as a B cell epitope, a T cell epitope, or a sequence specific for anotfara: cdl type, such as a hepatocyte. The chimeric proteins 
can be assembled to form chinieric virus-like particles. The chlnieric virus-like panicles are useful in dierapeutic s^plications, such as 
vaccines and gen&-de]ivery vectors, and In diagnostic fq>plicBtions, such as kits for the testing of body tissue or fluid samples. Methods for 
the use of recombinant nodavirus related compositions in tlieiapeutic and diagnostic applications are also described. 
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(54) jasuL/yc^-f ;^x«ja^3tt«&s 



(57) ism 



(2) #«2 00 1 -5 2542 2 

V^-i )l^7. (nodavi rus) :*7'->F • ^y/'^^Mt. 

-^-t^y'ci-^'^/st>7.^^)\^:;^ (Flock House virus) iJ-zfi/ 
K • >/N°^K^-^tf + ^ ^ • ^ y/^^Uo 

> mn^^ : 3 , @e^J#-^ : 4 . SB^J#^ : 5 . Se^JH^ : 6 . BB^J#^ : 7 . 

^ m*]g2 t::f5«c7) + ^ 9 • ^>/n-^Ko 

I^^^l 0] ^3'>^^*^'K-b^^p{ > h'^t^ E^Jl=-t : 7 Hi 

1] mU^y^'^^M't^yf y h^K Sa^J#-t: 8tcj:i9^$tL 



(3) irf«2 00 1 -5 25 4 2 2 

CTLJ:-v^^-7'^ RifBm^^^-rT^ yif^m-^h^j:^^^ ^miK^fi^d^- 

m^^l 9] m^n2KUm<0^ :^ y ' ^y^^i7 9.^-^t^W^m^y Vo 
[m^^2 1] fc'b loom**! t^ie«<^^p« 9 • ^V/N-^'K^r 

y^^^o 

[m*]«2 4] m*]fi2 3 tc|5m«o*^ 9 • -i^-f ;^>^;H^3la■7•*•^tf7^'f- 
m^^2 5] <k^2 ocDm*]® 1 



C4) #^20 0 1 -5 25 4 2 

[M^:^3 8] m*j^2 KmM(0^^ y ■ ^yz-^^M"^^- V-f^y 



(5) #«2 0 0 1 -5 2542 2 

^-^^ Ho 

im^m 4 1 ] tftJlt^^-T'f- K5&^ T ^ y ®3^^A s p L y s G 1 u 

Leu Leu Pro Lys Val Asn Asn His Asp 

Cys Gin lie S e r X y)m^^ . m^:^3 9 Ktim<r>^ ^ 

4 2 ] t)LJ?.'r4^-7"^ K:6^ T ^ y mm^C ys Asp Lys 

Glu Leu Leu Pro Lys Val Asn Asn His 

Asp Cys Gin lie S e r KX ^im^-^^^^ ^^^^3 9 KU 

m^MA 4] *n:Jl'r4^y^ K:i)«B S R V F tJ'V^N'iJ'Kco— ^5r-^tf. 

[m^^ 4 5 ] mWM^y^ h'tK T^J i?a*A s p Lys Glu 

Leu Leu Pro Lys Val Asn Asn His Asp 

Cys Gin lie S e r J: Ij^Jife? tL^ . 4 3 tcfB^fe«(^ 

[m*]S4 6] tiLM'te^T'f^K*^ y m^^C y s Asp Lys 

Glu Leu Leu Pro Lys Val Asn Asn His 

Asp Cys Gin lie S e r liJ: 19 «^ ^ W^:^ 4 3 me 



(6) #^2 00 1 -5 25 42 2 

[ 0 0 0 1 ] 

^^ma. ^WM^y^f- h*(D^ri^J:^:^^ ■ y (n o d a v I r u 

[ 0 0 0 2] 

(Parker. D. C. 1993. Annu. Rev. I mmu n o 1 . 11 
•331 — 360;C1 inical ImmunologylPrincip 
les and Practice. Vols. 1 and 2. esd(Fl 
eisher <b^l996. Mosby-Year Book, Inc. Ne 
w York, NY) o ^^fit'-^KiSif :hm I ^mH. TfflSai: Of (?tL 

[ 0 0 0 3] 

^ (CTL) tPftftlS. ^b? 1 oco-^f:/^ -^XOT 'J >/N-J^c75f!lM;<)^--^t ;n-S 
^ CD 8 +T»ti J:a«&|*]^-< ;VX<^^f||^$rDrtgtwr'?>o fr/g[t4^&^j5s. 
%:^^%^^tz^^ CTL»±. %mHn<r>m2<r>%m'(^t6^„ CD4 + T (Th 

^mzii^^XBLm^J:^i9Lm^^tz-t (Vitetta 1989. Adv. I 



(7) #«2 00 1 -5 2542 

mmunol. 45:i;Hodes, R. J. p. 587 In:i989. 
Fundamental immunology, eds Paul.W. E. 
) o 

[0 0 0 4] 

llioT^b^i*)-?^ (Rugger i, F. M. and Greenberg 
, H. B. J. Virol. 1991:2211-2219) Di mm o c k , 
N. J. In:Current Topics in mi c r o b i o 1 o g 
y and immunology. 1993. Springer-Verla 
g:New York)o 
[0 0 0 5] 

[0,0 0 6] 



(8) #^2 0 0 1 -5 2542 

mm^nmK. il^^^ 3:^7cliit^'i:>^t-r;S. (E l n e r . 1 9 7 7. 
J . I mmu nol. 118:2053)o ^fflBflUti. Tmfiii'ffi:. Se^Jtfi$l 

[0 0 0 7] 
[0 0 0 8] 

^ t iiE«!k:6^'#^Ei-^o 'Pfl^(;f. BMfffi^^^^-f JPX (HBV) timiaL7t:tB# 
^SriiLTHB V^V'^n-T' • rJ' > K#M«jBiBfl&=S:fiJi^i-2> i t J: »5 
> BSfFiJ^tw^-r^^if 5i$tL/^Bail&7^'^>5{)«TOT^»& (C h i s a r i . 
F. V. 1995. pp. 29-60 In:Annu. Rev. Immuno 

e h-7'(7)-^<^m<^-/n-bi/>i}^(iB«ijiaoii5a5rit^i-^it3&«-c§-2>o ■e^x. 

f^^ HBV|^*{4. J->'^n-7'fci:il> ^ KM;M. s.J>'**'; p( ^- 

B vojc^' v^*-/-^ > 7--if^/cJiic^^^i-^tn:#js^(±j: <m.m 

$ tLT i/^ >5: . H B V > ^ n ^ -/tftil * ^#jS^*«T *fflJiamiJ «r 

t-r i fi®ie)-c?g So h b v i?^*i^i2^i!'5r^&i&!5f^&?£iSi^O'i:«^i4 



(9) #*2 0 0 1 -5 2542 

\,^t^^h^ o in.WM^mm (A PC) KHBV^^&^M^KU^r^^tKX 

»9 , H B V Kmw^Ltzmi^?hi^ LTHBv^>^n - :/^m&3Bmm^Mm-r 

[0 0 0 9] 

tiCTL i^mi}^Wmx^i;i\S. H BY^mtzifXtS: < # < <D^<DiiS.(7)m^^i.^B 
[0 0 1 01 

i7^y\t. m'^X$):t:Lt:b^^^tiX\^^^^K A P C "kUd^ t^t ^n^tlii^-^ ^ 

> ^ff<^^iSJ4^ ^^^<DBmm.Rv'Tmm^nmm^m<'^-r&. Bmm.j^i£h 

- t>'T fflia e h - t'ct? pi =5rm LT 'fe o 

[ 0 0 1 1 1 



(10) i^«2 00 1 -525422 

(Flock House Virus) {F nw) <r>^ ;^ y - ^ - Y 
[0012] 

t'^m-^i^iO^o mk.ii. Feigner <7>^@#f|=^5, 5 8 9, 4 6 

6-§-;5lO^B r i g h a m(7)^l^g|#^^5 , 6 7 6. 9 5 4 ^^#H8oi t o ItiiL 
lco»/ir(i. Mitani,K. and Caskey, C. T. (1993) 
TIBTECH li:i62-I66:Findeis,M. A. (19 
93)TIBTECH 1 1 : 2 0 2 - 2 0 5 : F r e i d m a n n . T. (1 
994) TIG:lO:210-214;Smith. C. (1994) TIG 
:iO:l39-144;Karpati fj. (1996) TIBS 19: 
49-54;Calos. M. P. (1996) TIG:l2:463-466 

[0013] 

[^11 



001-525422 



^ 1 j&ia^mmtiimtDtm 



7f*n 

(AAV) 

mux 

(HSV) 



WV-k 



(Ballist 

(Biollie 
tic)j)?% 
A 

DNAit 
A 



8kB 



<7.5kB 



<4kB 



<20kB 



<25kB 



>20kB 



>20kB 



>20kB 



19 

m 



N/A 
N/A 



U'SkI> N/A 



-5. 



Asi>»Air'r 

To 

:*:g^v^fliA9^ 

X'o 



[0 0 14] 

•>>f ;V';^tn:i^S-T'-f ;^7'l'-f-r*iliJ^;t7n';':^>'N'>;^'>^;u;^ (FHV) ^ 
>'/N*^r^3{»s|Bit$ti''Cv»S (Tisminetzky, S. G. FEES 

Lett. 353:1-4 (1994) jScodeller, E. A. 
Vaccine. 13:1233-1239 (1995) ;Buratti. E 
. ] . Immunol. Methods. 197:7-18 (1996) ; 
Schiappacassi, M. h> J. Virol. Methods. 63 



(12) i^F* 2 0 0 1 - 5 2 5 4 2 

:121-127 (1997) ;Buratti, E. Clin. Diag 
n. Lab. Immunol., 4:117-12 (1997))oBaral 

1 e, F. E. , p cT^mtamvfo 96/05293 (1996) ^>#Ba 

[0 0 15] 
[0016] 

2 0 9#g<7>T5 ywtB.&t<Dm<D&m^^^-^^mu^'/'f- k • -ti^^y y t 

[0017] 

u^ii. w.m6^^j:^^Mmm^. mmm^^-^mh^m^. um^^j::^m.Mmm'f 



(13) #^2 00 1 -5 2542 

[0 0 18] 

>?.aM<7)^t:: J: '9M/c$ttSo 7 n «y ^/^':?7>'>>f (FHV) {±. -?-<7)^ffi 

mL'^(omm±i^^^^f^. mmm^Rv^c t Ljs^sr^c^ititJ&sf^^? fix 

[0 0 19] 

[ 0 0 2 0] 
[^2 1 



(14) 



#^2 0 0 1-5 2542 



m.2 



}9* k^^iiil (Nodamura 
virus) (NV) 

7*7y^t'-Hlr9'{*X(Black 
Beetle virus) (BBV) 
7''-77W)l'X(BooIarra virus) 
(B6V) 

r r 'j-^-miUiGyspy moth 
virus) (GMV) 

7t7'!''>'fJl'X(Maiiawatu viruB) 
(MwV) 



-hH'CBIack Beetle)iffll!g, 



[ 0 0 2 1 ] 

J ^J^^^-{ )\/7. (NV) , y n y ^ /M> y?. -J; ;v 
(FHV) X rvyiJ'e- hJP-^^^f (BBV) . JW:^ (Bo 

V) . V-f\/-=^7.^^i>v:^ (GMV) 5.l^v^7';/'^7>f (MwV) ii^^t. 

J y ^ (FHV) "Cab-^o 

[ 0 0 2 2] 

[ 0 0 2 3] 

[fbi] 



(15) 

Met Val Asn Asn Asn Arg Pro Arg Arg Clu 
Arg Ala Glu Arg Val Val Val Tur Thr Thr 
GIu Thr Ala Pro Val Pro G)u Glu Asn Val 
Pro Arg Asn Gly Arg Arg Arg Arg Asa Arg 
Thr Arg Arg Asn Arg Arg Arg Val Arg Gly 
Met Asn Met Ala Ala Leu Thr Arg Leu Scr 
Gin Pro Gly Uu Ala Phe Uu Lys Cy3 Ala 
Phc Ala Pro Pro Asp Phc Asn Hir Asp Pro 
Gly Lys Gly lie Pro Asp Arg Pbc Glu Gly 
Lys Val Val Scr Arg Lys Asp Val Leu Asn 
Gin Scr lie Scr Phe Thr Ala Gly Gin Asp 
Thr Phe lie Uu lie Ala Pro Thr Pro Gly 
Val Ala Tyr Ttp Ser Ala Scr Val Pro Arg 
Gly Thr Phe Pro Thr Ser Ala Thr Thr Fhe 
Asn Pro Val Asn Tyr Pro Gly Phe Thr Ser 
Mci Phc Gly Thr Thr Scr Thr Scr Arg Scr 
Asp Gin Val Ser Ser Phe Arg Tyr Ala Ser 

[0 0 2 4] 



^^2 0 0 1 -5 254 2 2 



(16) if#«2 0 0 1 -5 25 42 2 

Aap Gin Val Scr Scr Phe Aig Jyi Ala Scr 
Met Aan V3I Gly lie Tyr Pro Tbi Ser Asn 
Leu Met Cln Phe AU Gly Scr lie Thr Val 
Trp Lys Cys Pro Val Ly$ Leu Scr Tbr VaJ 
Glu Phe Pro Val Ala Thr Asp Pro Ala Thr 
Ser Ser Leu Val His Tlir Leu Val Gly Leu 
Asp Gly VaJ Leu Ala Val Gly Pro Asp Asn 
Phe Ser Glu Ser Phe He Lys Gly Val Phe 
Ser Gin Ser Ala Cys Asn Glu Pro Asp Phe 
Glu Phe Asn Asp lie Leu Glu Gly lie Gin 
Thr Leu Pro Pro Ala Asn Val Scr Leu Gly 
Scr Thr Gly Gin Pro Phe Thr M« Asp Scr 
Gly Ala Glu Ala Thr Ser Gly Val Val Gly 
Trp Gly Asn Met Asp Thr He Va] He Arg 
Val Ser Ala Pro Glu Gly Ala Val Asn Ser 
Ala He Leu Lys Ala Trp Ser Cys He Glu 
Tyr Arg Pro Asn Pro Asn Ala Met Leu Tyr 
Gin Phe Gly His Asp Scr Pro Pro Leu Asp 
Glu Val Ala Uu Gin Gla Tyr Arg Thr Val 
Ala Arg Ser Uu Pro Val Ala Val He Ala 
Ala Gin Asn Ala Ser Mel Tip Glu Arg Val 
Lys Scr He He Lys Ser Ser Leu Ala Ala 
Ala Scr Asn He Pro Gly Pro He Gly Val 
Ala Ala Ser Gly He Ser Gly Leu Ser Ala 
Leu Phe Glu Gly Phe Gly Phe (SEQ ID NO; 10) 

[ 0 0 2 5 ] 

±u<Dr^jmm^isimi^U't^j^i>i^^^h*nmiim.^x-^ Da s gu 

pta, R. , Nucleic Acids Res. 17 (18) 175 



(17) 001-52542 

25-7526 (1989) tLT V> &o 

[ 0 0 2 6] 

ify-^^-f^ K-e*. »9 . mmmm<r> 1 o-C2ba.o TNJ *s^3!)^?) 2 0 5 - 2 0 9 

-rSo HI 1 t^^^tL^i, J: 9 ic. A-eit^^fi-McT)^-^^. ^-^E' 
[0 0 2 7] 

R N A 1 :aO^R NA 2 (S c h n e em a n n, A. , 

1933.W. Doerfler RZfP. B hmM*^ T-^ -f (V i r 

al Strategies)J,Verlag, Chemie.Weinh 
eim. Germany, pl67-176)oRNAl (3. lkb)<±. 
RNAl;'JR#-r«.*i^RNA^U p(7--lf-C*)2., ^>y<i7SA (10 2kDa 
) <?)'^^*5:eei-2> (F i s c h e r . A. J . RV^ J . E. Johnson, 
1993, Nature (London) 36i:i76-179)oRN 
A 2 (1. 4kb) (i, a- Y ^y^^:>M-mMm<Dd^y^-^^nr}l^yr (4 3 k 
Da) 5: 3- K-tS (Gallagher, T. M. 5.0^'R. R. R u e c k 
art, 1998, J. Virol. 62:33 9 9- 3406)oryARN 

Aii7i^^-cKi:<. m^ms^ii. RNAi<7)3' ^i^'A^hmm^ix^'^yr ^ -^R 

NA3 (0. 4kb) ^'^A.-r^\^^^o ^^^^m^^^^^^^^MB ( 

1 0 k D a) - K1-^ (Ball.L. A. (1994) PNAS 9i: 
12443-12447 ; Ball.L. A. (1995) J. Virol. 
69 1720-727) o 
[ 0 0 2 8] 



(18) #«2 00 1 -5 2 542 2 

FHV RNA 2<7)#^(^^i^ (18 6-2 1 7 ii. $ tL;t 7. x-t^ 

-)V~y'mik^^L (|El2).RNA2^in viv o "CJ^^ 7°->-r- v a 
>'r^fc>b(0^'^y^'-i^^y^'->^Vi'}i^tLXm< (Zhong, W. , Das 
g u p t a, R. , RZfR ueckert, R. 1992. Proc, Natl 
. Acad. Sci USA 89:lll46-11150)oll2 iZ^Ti^ 

^•^ (nucleating complex 

[0 0 2 9] 

yay^/s^:z,^y()UX (FHV) a. D r 0 s o p h i 1 zmsmmM^. 

Xi^mv. ^tlM'^^^^^tfi^'Cn^ (Schneemann. A. . 1 
933,W. Doerfle xRVP. B h mili|fc> T'f (V i r a 
1 Strategies)J. Verlag, Chemie.Weinhe 
im, Germany. pl67-176)o ^fiizMLX^ ^ >/f:?MT;v 

iE2 0®#Mf5^Se**^S 1 8 om<OT)\^y T-^y^-y ]^Rl^y^^RNA» 

^taie^JD*^^;KJS<7)5Ii^*5l|:^ 3 6 3T;^^^•9^>i: 3 6 4 T^^><75 
MO-ej^$-5l§*a^:-r (Hosur.M. V. 1987. Protein 
s: Struc. Funct. Genet. 2:167-176; Fi 
s h e r , A. J . RZ/ ] . E. Johnson, 1993. Nature 
(London) 361: 176-179) o 
[0 0 3 0] 



(19) 4$^2 0 0 1 - 5 2 5 4 2 2 

mtzKM^-^ n-tz^- (38kDa> 3 6 S^T^ym) 'BLXfify^ (5 k 
[0 0 3 1 ] 

J±E*6?)tt'^V^ (H e n d r y , D. A. 199 1. \^M^M^<^t; 4 )\^ 7s 
(Viruses of Invertebrates)J (E. Krusta 
ck^) Marcel Dekker, Inc., New York)o 
[0 0 3 2] 

-efltfiE^tiTV^-ijZ: t '^^/bsiHiLTv^^, (Hosur, M. V. 198 7 
Struc. Funct. Genet. 2:i67-176)oA.B 

^fii> ii (7) tmU-r^^'C-^- 3^ Ji^mik'^'^tf (Ro s sm a nn, M. G 
. ^V^J . E. Johnson. 1989, Ann. Rev. Biochem. 
58:533-573) o n^mmi^- i^M<Dm<on^^J: ^^If^h^^ ^ 

-f^ti. 2 0 - 3 0 T^/mm£tmm^^-::>fc^-yf-h'<?) rr-Aj ^its&u 

hM<7>ffl5:'f^ffl(±;Sffl LTV^;i,(7:)H^LT, 2 (C/ 
Bg SU'Cj /B<?)^M) ^a^^^fflSf^fflii^fflT'^^o ^<Dm^its C^-Z^ 



(20) #S2 00 1 -5 2 542 

[0 0 3 3] 

T )vy 7 y ^-^^r ^(O^^^Uit^ RNA=iTj5< <7)tf i; :t>t7>i*i^^< i'^ 
^RTIgti LTv^So mWkmm^'y^ (*;i-*'#->*^^a3 6 4 - 4 0 7) {4© 

?^J^-r^ (Cheng. H. R. (O^. 1994. Structure 2: 
271-282) o 
I 0 0 3 4] 

F H V y A 'Ncc>i5"f.^ge^j (foreign sequences) 60#AHI5 

5?)«??|^~$*tTV^;|,o 3" h ^>^N*;^®c7)i<7)<gRJ^Ji2 05-209T^ JW.-^^ 

^, -g-LT-^-^ ;W7,^ffi±JC®tB$i:h.7tJ^--7'T-2b^ (E! 1 ) o 

o 

[0 0 3 5] 
[0 0 3 6] 



(21) #^2 00 1 -5 2542 

[ 0 0 3 7] 

FHV*M(^#-ti^^ 9:J'>/^•^K^i^fA^tL7^:^l (heterologou 

. m'>'ym-^^msk^mi^'y^ (brsv) F^y^^i^nnBm^j^^^h- 

[0 0 3 8] 
[0 0 3 9] 

-cafe^ : 

5' CGAACTGGTGGCTGG— (n) _ a „ o -ATCTGTTGC 
AACGG 3' 

WM^. ^ l^^f- K(05' 3^SgS^J:i/3' ^iS<7> 1 5 -(SO:^*!* R N 

A2<7>p< -y-b-v^^tee^ijO 6 29-643isJ:CJ^644-65 Sit^^M^L. 
(n) - 3 0 0 |§m^tL-S>'<^^-/f^ K-fei5^p{ > haB^J^-D- K'fb1-^*«J3 

[0 0 4 0] 



(22) i|#*2 00 1 -5 2542 2 

o 

[ 0 0 4 1 ] 
[ 0 0 4 2] 

[ig-?--r^EM^^l- J: oT^mr^Cl tj&Wt^-C^)* (Kunkel, T. A 
1985. PNAS 82:488-492; Kunkel, T. A 
. , Roberts, J. D. *5J:t;^Zakour, R. A. 1987. M 
eth. Enzymol. 1 5 4 : 3 6 7 - 3 8 2 ) o i^TJKBt^ia^Jii^- 'J 

'e&oT-;$:iIIS4^D NAilMi-e in v i t r o oy^^^m^-t ^ ^ X 
X. itl^^!K?^6«)t-Mt4'5r^t>cDNAilJc^^i--i.i tic J:o-C#Mfi*)l-^x. 
S t D N A S£?!) ^r-^^ W & o 



(23) !Nf«200 1 -5 2542 

[ 0 0 4 3] 

±X-i$.-<fzXnK. KD N A:t >; n-^t ^ l/rt'^ F^^HI^i-i.- 

[0 0 4 4] 

. J:t;*ifAo^^^Mlt^*^^*ii'*o $5ffitc[pi»t ^*ts p( ^^ry^-^ v- 

^*^' J: ^gH^^M^I&ti^ 8 0 0 b p J: *)^VM ■7--C^:^'Sr±»fTv^ 
2, (S a r k a r, G^ty^S. S.Sommer. 1990. BioTec 
hniques 8:404-407; Picard. V. E. ^, 199 
4. Nucleic Acids Res. 22:2587-2591)o 
PH |. ^ y/<^^<r) c D N A n - X^iO'gii^lw^^^^^lH d ^ 

icfi#:*;*fj7 0 0'(@<^Jta»M«r-^tpp«**7'9W-7-:!&5'i:.|g-C^)So 
[ 0 0 4 5] 

-^a 2'(@<7)7 7:/^>'^^^^-^"-=5'-i: 2m<r>^mmmm^^^v^ -^-^'j^-^i^T 

So ^^^lil7!>^^T!btL^ -?-<7>/c0^tc^^^^il^;i«^'(l:-r'l>H^ ±5tE7'9-f •7- 
i^l 5 - 2 0JSSl±S^^M@B^J«r«^L. ^i? J±!fABH^J«-^i-o 
[ 0 0 4 6] 

i(7>#m'5:s:isiii5t-e{i. ^^^m^<^w^m.K'^':>x. FEvm^mmm^m 



(24) 00 1 -525422 

Kmx-ii. ^^^ti^cDif.sic^j£oT, mxmm<^m^nEn<D-r CMmzinw.i- 
0(^P C RitipifiSU^ li^^p^t^ ^^L7t P C Rgi^ti-affli&LT. ^3lili 
<^PCR(^55>ttSo c:c7)#f3tilB<7)PCR-eii. MPCR^i^Jt^ ffl^^MSB^a^: 

^^^^^ 9<7)^M^<^;&o ^<7)iSM{it^^c7)p c R-x?±ii|ii$itL^o "T 

[0 0 4 7] 

•9--f ^;w2 - 3 0 : 9 4* c-ei j3^3 o^^M^^?-** 



[ 0 0 4 8] 
[0 0 4 9] 



5 3° C-e 1 :9*MTc^-;i/$-frs. 

7 2* C-C2^MSfc#i-ao 



[0 0 5 0] 

-9-'f ^-'I'S 1 : 7 2* C-C7^M]g£#-rSo 

[ 0 0 5 1 ] 

[0 0 5 2] 

9 - -b\ fztx.t£. P f u ?K >; p« 9 - •t*5i«'($ffl $ (M a r i n i . F. II 
1993. Nucleic Acids Res. 21:2277-2 
2 7 8) o i<7) i 9 'Sr^'U p( m'B^ m'^DNAmm<D3' ^t^K$^ 

^MifeS<7)#i)p§r?l g Ci-r^S^ h 9 > -7 ^ 9 -■^f^S^ttSr^t7t'S: v> t v> ^ gijc^ 



(25) #^20 0 1 -5 25 42 2 

[ 0 0 5 3] 

PiSli P C Rj* ti*o* < ^<?>*¥Af^^^MI*^^*«ffli-& - t 4> t'l: 2.0 
[0 0 5 4] 

fi^^ ^l;f5^^^^m$-&-l>^ t t^J^oT-f^Viai^tt/c (V 1 a k. J . M. 
i3j:Z/Keus. R. J. A. 1990. 4 }i':^'7 (Viral 

Vaccines)J^Wiley-Liss, Inc., New Yo 
rk, p91-128;0'Reilly, D. R.. Miller, L 
. K. ^ J:U^L u c k o w, V. A. 1 9 9 2. P^^^ a -f 

^ — ^S^"7 =.jl7 (Baculovirus Expresion 

Vectors: A Laboratory Manual). W. H. F 
reeman and Co., New Y o r ^ ^LfiK X -oX . ^-fk^ftj 
K^^^fl. in V i t r o is J:t>' i n v i v o V ^J' "f" t L T (T^MI&te 

liZXfili. m^^'ttzS f 9fflJi&6X 1 0' 1 -2mgj5«#?5tL*o T 

. ni. am<75JK»Ji^^,fflflai 0' ^7t>9 5 0mg'^^;tSii:*«nm-e*);2> 

O 

[ 0 0 5 5] 

+ ^ b :^/^•^'KT;^7 T^rn- bMkT'&FHV RNA2<?)cDNA 

i^^r^fA■r*o h^^^^'Kc^mRNAJi. m^F 

H V RNA 2 ^^^-r^ 14 0 OlScT^Jtgfti '9 35^'3j Sv>o ^(7)asti> R A 
N 2 <7) SB^U -7 9 > ^ > ^'*IE# ® #@S^0 t::J:oT^x.<^tt^ >- ^ 

mt. mz 10 om<r>m.%<o^^-fy-t^i^^ . kiefhv rna 2 i^f±«L^ 



(26) i^a200 1 -525422 

is O^SS H 'ii'^ ^: R N A 1 e >}- ^-g-i' fiifil^ t* t '3: v> i: Sr 59 ^) 
[ 0 0 5 6 ] 

RNA 1 €r'f$ffl-rS'i:«ll*4'5rv^o :4c|§g9-Cf4, RNA 2 : V S V^pi 9 h ^ 

: V S V^^ 9RNA<^«%^5{)VN-5"}r- v'>:r$*L:&o 
[0 0 5 7] 

=^ji»t;i.7^vi«6s ymm<^RNA 2:VSVS7t{iRNA2:BRS 
V^S-r<7)tz, FH V : V S Vif^tiFHV : B R S V B R S V =Sr^fflt-S 

[0 0 5 8] 
[ 0 0 5 9] 

M o T v> !f Aaffi3&^*i5E ? *iT ;& ^^^oj^-^TO lt ;g> 
nrftgtt;{i«2b:i>/i^s outfit <> 55^ < t LT. 3i^4> LtLJfcv^o 



(27) #^2 00 1-5 254 2 

[0 0 6 0] 

i#<^«i&tcfql»tS^¥I^Sr{^:6 i: 7&«X'^ -So ±-5iE 7° 7 -f v 7 r - ^) ^ 
7--b*yn^- :J'=g-M*^tfi J: c)T> P C R-e4^b;'>:D N A ^)<b55> 
Cl^'^y^^-^-^'^'t^^t^H^^s in V i t r o-CRNA^g-fe^i-S^t: 

[0 0 6 1] 

[0 0 6 2] 



(28) 



^^2 00 1-5 25 42 



^3 







'J^^S^4^^*)^^^WM(vsv) 

Tyt Thr Asp Jle Glu Met Asu Arg Leu Gly Lys 

m^m ''^ : 1) 


Kreis.T.E.(1986)EMB0 J. 
5:931-942 

Kolodziej,P.A,4 Young, R.A., 
(l991)Methods Enzyaol. 
194:508-519 


F 

'>'fJMift:HB94 

B m^iv w *j ct r5 T i^flait" HA 

Asp Lys Glu Leu Leu Pro Lys Val Asn Asn His 
Asp Cys Gin He Ser Asn He Ala Thr Val He 
Glu Phe GIb Gin (!Ei?iJ»^^ : 2) 


Walravens 1^(1990) 
J.Gen.ViroL 71:3009-3014 
Bourgeois ?)(1991) 
J. Gen. Virol. 72:1051-1058 


Sfll B rffljlgxt" 45 ct V T m^it'' 
Asp Lys Gin Leu Leu Pro He Val Asn Lys Gin 
Ser Cys Ser lie Ser Asn He Glu Thr Val He 
Glu Phe Gin Gin (iB^'US^ : 3) 


Walravens &(1990) 
J.Gen.ViroL 71:3009-3014 
Bourgeois fe{1991) 
J.Gen.Virol. 72:1051-1058 


mm B mmiv ts^xfi mmt^ 

Asp Lys Arg Ix^u U)u Pro He Val Asn Gin Gin 
Ser Cys Arg lie Ser Asn He Glu Thr Val Uc 
Glu Phe Gin Ghi (ffii?US^ : 4) 


Walravens €>{ 1990) 
J. Gen. Virol. 71:3009-3014 
Bourgeois e>( 1 991) 
J,Gen,ViroL 72:1051-1058 


t Flif l»§&«lfla^Bai^WJM(RSV) 

18537(ailBB)(fiSV) 
RSS-2(*:iaA)(BRSV) 

T mmt^ 

Phe Pro Ser Asp Glu Phe im%m9^mtf) 

imm^: 5) 


Walravens flt( 1990) 
J.Gen. Virol. 71:3009-3014 
Bourgeois e>(1991) 
J.Gen.ViroL 72:1051-1058 


preS2^£ 132-145 

Gin Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro 
Ala Gly Gly (SmM^ : 6) *TiBxr H7'-ef^ 


Neurath.A.R.,^ 
1986. Vaccine 4:35. 
lton« I. iftE 19oD 
Proc . Nat L Acad . Sc i . USA. 
83:9174. 


HBsAg^a 178-204 

mtJ: ^ Th Ih^ h-7* t CTL it' b-7** 

Leu Gin Ala Gly Phe Phe l^u lx5u Thr Arg Me 

Leu Thr He Pro Gin Ser Leu Asp Ser Trp Trp 

Thr Ser Ijoxx Asn Phe (S23^*US^ : 7) 


Franco, A. , Gu i dott i , L. G. , 

Hobhs, H, V . , Pasquetto, V. , 

SUfChisari,F.V.1997. 

J.InmiunoL3IS!i4' 

Greenstein,J.L. 

1992. J. Immunol. 148:3970. 



[0 0 6 3] 



(29) t#«2 0 0 1 -52542 

[0 0 6 4] 

K R N A ^^ii^^^ \zi^^^ >y -J- - >- tl 2) o n - h ^ 

^/^•i^MmfS^^l^V :^r> K^^*ii^7^ic DNA t> /N'-7^-v>i5^ • 
KV^y h ?^^;tr^^ta^^^*-^l>S!l<7)/^-f y Kc DNA t $-^t/-mS 

)Wt> ji!i^OI*I§l5J-Sai5'tL;^:#Mfl*)'5:='- h rJ' SJ^Si: <?)M<^ R N A - 
[0 0 6 5] 

[ 0 0 6 6] 

CKOJ: ^ ^fflt::^oT, RNA2 m R N A «Orr e- ^#tf U > K 

t^ Jl^^tt7tMMte^i:^^-r&RNA 2J^y:^zfi^r-'^ a > • v'i^^-^^V 

[0 0 6 7] 

Kco:;^:^ ? {i*^]4. 5 0 0 l£Sl^f'JI?l? ti^o if iM<7)e^f4#ii, l, 4 00 
J£^<?>&^MRNA 2 3- ^/N-^gmRNAO 1 oc03 t,*^]3 . 100 
*£^<7)RNA 1 p« 7--lfmRNA<^ 1 ood e- *-^^-e^/^*o #fflfl&J^^^ 



(30) #«200 1 -5 2 5 4 2 2 

ST^jE'^'iSB^Jt >; K<?)7ti6cDjfA@B^J'Sr-^tf^^ 7RNA 2 3- h ^J' > 

h :*fii<;^tl/tl4^=■^i^ 7RNA 2 mRNA(l^jl, 4 0 OiS* 

[0 0 6 8] 

SlJ(^^l^^tiBSR-C{4^ mMi)^£^^-^^^ < . '^<^X. RNA2 > ^'>/N*^'®m 

K=Sr-^tpRNA2 c RNAcOi^* y^->'T'- -> a ^Hl^t^l^A^ tL^ i:-> 
(±^^-r^7!>^ RNA2 * T'-^T*--^ 3 > • >'^^•:^^^ : r^^ji.f5^^mR N 

A(7)<^^$r/^*';'•5r-v>'^^L> RNA2^;>« ^n- h ^ ^z-?^ Mm R N A ^±>'^• -Jr 

■b>;^RNA<^*5j4, 5 0 0JtfeS(4. 5kB) «r#3B[^litS?ti- ^ t t&W B^-C 

V - A J: S it-^ jj: lilRj&W t:: ^S: S i t lb ^ tLT ^ o 
[0 0 6 9] 

[0 0 7 0] 



(31) #^2 00 1 -5 2542 2 

liy^-r^ (Rossi, J. J. 1995. TIBTECH 13:301- 

3 0 6) o 

[ 0 0 7 1 ] 

^mm 1 

TKMnnn^"^^ (VSV) Om^' >/^•^'®BfflmJ^e h-^T y r T 
hr Asp lie Glu Met Asn Arg Leu Gly L 
ys (±|B<?>S3. iS^tll^-^: 1) Sr-^tr^^ y^tJ^'i'-f^w:^ K:J'>^^* 
i^H^-fe^t/co c:«7)jct: y^liMi-S*n:#{±V S V- G 

(Dmm-=f'^^-t^^ ti)mh-^^i^^^X\^^& (Kreis, T. E. 1986. 
EMBO J. 5 : 9 3 1 - 9 4 1 ) o ^<^^t° h--7'$rF HV=r- h ^^^-^'^^ 
Mi(tfs^^l-M*>i*. -g-c^t^^pJ 'ym^^^mLX in v i v o 

[0 0 7 2] 

rDiiA<Dtv=i''?-^]^^i-vmd^(^^mMmM^i'j:^x^mLfz (ku 

nkel.T. A. 1985. Rapid and efficient si 
te — specific mutagenesis witliout phen 
otypic selecion. PNAS 82:488-492;Kunk 
el. T. A. , Roberts, J. D. RXJ^Z akour, R. A. 198 
7, Rapid and efficient site — specific 
muta. genesis without phenotypic selec 
tion.Meth. Enzymol. 154:367-382)o'^ (DKlZ-M 



I J f J 

• I 

(32) i|t*2 001-525422 

K$-^ffl LT-:$:0^^icDNAilM±-C i n v i t r o^^^m 

"t^^Lt ^^X- § ^ D N ASe^J ^-^tf o 
[0 0 7 3] 

M 1 3 y 'JVXD^^tET'CmM^'^'X. ';->*>$r#tf s s DNA 

o iODNA^-DHSaF' ffll&H h 9 > ;^ 7 iJ' h-t^ -^7 «J =jy^^±t£ 
[0 0 7 4] 

?^K^J^t7T-->'c7)J#5i|ii1$fflLfc«B®$fe(i. Life Technolo 
gies (G a i t h e r s b u r g. MD) 3&^i^(0:^li®DH 5 a F' [F' 
f80dlacZDM15 D ( 1 a c Z Y A - a r g F) U 1 6 9 deoR 
recAl hsdR17(rk-. mk+)supE44 1 thi-1 
gyrA96relAl] -e^)o/co ^ 'J y ^S-^tfM 1 3 ^MD N A<7)Jf5il 
t-fi>Invitrogen Corporation (San Diego, 
C A ) ir^h (Oi^m^ B313/P3[Hfr P045 lysA dut u 
ng thi-1 recA spoTl iPSlKan" Amp" (am) 
T e t " ( am) ] ^'^m Lt^o Life Technologies (Gai 
thersburg, MD) jS^^A^L/cM 1 3mp 1 S^r-v^DNAlc^^n 

[0 0 7 5] 

7'7y<.^Kp2Bs (+) -vj t^tmm m(i^^m^mm^m^<7)fc id (Dth^ 

mWt LX^$.mLfzo icTJT'v;^ 5 F{4, RNA 2ili5^0 3- K^±*^#^-^ 
tfl. 4 0 0:S^McO@E?«*«^ u-V-fk^tlT^rll^Klip B 1 u e s c r i p t ( + 
) (Stratagene;San Diego. CA) X^-ofzo R N A 2 n 



(33) ^«2 00 1 -5 2542 

- Ke5^J=Sr. M^i^^<^-'U^1PB liiescript-KS ( + ) K^fi^ti 
tic J;oTM 1 3mp 1 SK^rJ'-=.y^Lfzo RNA2SE?!Jfi 
V^^ F 1 2 4 tl^^-:J' A c c I ^^£> 3 ' ^ V^^Y 1,40 

0) HXb a I»^r-g-<5!^. itt^jtiJ^Mlcfiim? tLTv^;i>o ^<?) 1 . 2 7 6 b 
p»f>t«rpB luescript-KS ( + )(^AccIi:Xba Igg^fcl^^'a 
-jrr.^^^'LT. ?fA02?U<7)5' 5^3S§lCAc c I fB^tlC gl^i" 2, K p n l^^^W 
^•f^y^^ K$r*^t^o :^»c^M5^J'^K p n I fcXb a I-C^^jmUT. M 
1 3mp 1 (RF) DNA(^Mf&i-^f5^£»Ci^ o-->^^L;to ^C^t 

MlSmplS :RNA2-AccI/XbaI n - > lc^3»/^T. ^r-vD 
NA<7) ( + ) iltiRNA 2 jtfE^OisjiM (mRNA) @2^J«r^tfo 
[0 0 7 6] 

M13mpl8:RNA2-AccI/XbaI ^r-v^^lr. l-fSo^r- 
vT'v-i^SrLB^H Im 1 t oT^^ Lfsio 'J ^ Sr'&tf M 1 3mp 1 8 
:RNA2-AccI/Xba.Iss D N A 'J-^M-f * 7tie>. «f MMI&JiJaWJC 
^^BW3 1 3/P 3aJ3Mc7)5m 1 ^#^:M 1 3mpl8:RNA2-AccI 
/Xb a I 7r-v^l 0 0 1 t^lcL B ^H" 1 0 0 m 1 l^JUx-Zco 
5$<igi: -9 L^:**e> 3 TO^X>h.^^ y^=L^- h Lt^o 5 . 0 0 0 x g-Cjt^il^ 
^Sil«Hr;5>tt-caBM^Ji&^^l^5' ^'fkL^ 1/4 1 J^^VV^^'J n 

^-JWCPEGSOOO^ 2. 5M NaCl 'Srinx.T^K-h-C H^M^t^b^ 5 
, 0 0 0 X gX-l 5^H3t'i:^#S(ILT. Ji?t5()^t-7r-v^?t^:?-^^Co ?tigSL 
7 T - ^ 5 m 1 CO 1 0 mM T r i s H C 1 ^ 1 mM E D T A > p H 8 

, on5lYSu^ mM7tK±icskfiL. -eomsc/^s, o o o x g-es o^a^w^s^L^ 

ait. y-->witi^$-fr"C, 1 0 0 g/m 1 T7jcJc®rSt^co 
[0 0 7 7] 

K:J'>7^•^5'H<7)RNA 2 — ^ ^ i^@B^J<7>T 5 y K 2 0 7 t 2 0 8 * 



(34) #a200 1 -5 2542 2 

5' CGAACTGGTGGCTGG- (N) , g - A T C T G T T G C A A 
CCGG 3' 

:^t; rfj^i^ V^f-Kcr>5' t 3 ' *«<0 15lt*(±. p2BS ( + ) -wt 

Ki5if& R NA 2fS3tMSB^Jcr)ia^6 2 9 - 6 4 3RV'6 4 4 - 6 5 8 lC;|=g1iW 
t^*>9. (n) 7 8 ti^^^-r-^ls^r/f- K@B^J=Srrr- K-r&^;5' KO^-e 

[0 0 7 8] 

-r'<T<^^Jg^tCi3V^T^M^|&:^'; rf^ ^ 1^:^^ KM s s D N A ilM (^^SS^^Jt 
t± 1 0 : 1 t LTto 'ftS«J'5:RJS{i> M13mpl8 :RNA2-AccI/X 
balssDNA 1 ;z g i'\tm L, ti£o T y 9 "n'- coS $ ICJS 10 0- 
2 0 0 n g 9 ^ ^ -■^^'jlL^mx-;^ fzo 1 lai<^KJSii-h:9''5:»coy7-^ v- 5r 
. 7 OmM Tris-HCl. 10 mM MgCU, 5mM DTT, 2m 
M ATP. pH7. 6i+'t?10U T 4 U 3? V:*- ^ K^:h- -Jf t 2 0 
^ 1 <Dm*t LT3 7 'C-C6 O^a-M-f >^:x^- ^ LTU V^-fkL^Co EDTA 
=SrAPx.T 1 5mMt LT^-?-- Hf RjS'Srl?^ -e<^^^7 O'C-CS^W-f >^ 

[ 0 0 7 9] 

U >'®e<kL;^:y9-<^-^^MDNAli7^-JV-rS7tJe>. lOxSSC (1 
OxSSCfil.SM NaCUO. 15M NasCitrateH^O. 
pH7. 0-e$>a) $:M13mpl8:RNA2-AccI/XbaIssDN 

A 1 g t^K^-r-^Kmm^'^ii^Mx.x. 4 o i icpst/to 

[0 0 8 0] 



(33) i^«2 0 0 1 - 5 25 42 2 

mr^- y^fU^'^. 2 0 mM Xris HCl (pH8. 0)^ 10 mM 
MgClj. 2 mMv^:*- h l^-^" h --'L'. 2 mM ATP. 1 mM dATP 
> dGTPs d CT P^lO'd TT P. 0. 1 m g 'i' -^JfiLftT^W-T"? lOU 
T7 DNAjK'J ^ 9--lr!&f>iyflC3 U T4 D N A 'J <^^#:«r-^je)T 
10 0/^1 #S-e|^B#(i^*(gL;to 3 7t:t?2^M-f h UT. EDT 

A^riDX-T 1 5 mM t SJiS^lfit^-fr^o 
[ 0 0 8 1 ] 

(cJ:oT^WL;to ^:ejLfcS:t&i^Ji^ S;*i:fl9tc-r-<T(7) s sDNA^MDNA 
5H^« 3|s:0^mM D N A ic^lfe $ /Co 
[0 0 8 2] 

0/. M-M?^Lf^o n yn'x^' h DH 5 a F' *fflJia^SJ3t^<7)-7'n h =r - 
ii£o-CD H 5 F' /ffliacT^n- >tc^;flrt. T'U-- h 3 7 "C-e-f > ^ h 
[0 0 8 3] 

^^^mtm^ $tL/ciJ'n->'Srl^5EL. DNA WM J: o •C?f|g, L 

#-7T-v?<^y9-^€-#mL> ±M\^tzi.n s s D N A ^f^!^ LTto 
T7 Sequenase v2. 0(Amersham Life Scie 
nce:Cleveland, OH) ^-fSffl LT. ^^^<r>-fu \- u-)\^\z'^'o 
TDNA*i^@e^?a^3EL7to -0 ';'>*>^#tfilMDNAHM-r*^^^6<J^^ 

[0 0 8 4] 

i::$:it^§JM (RF) Xi"^ Mi'^^'^f ^ {ft ^fz^V^. m^^^-y 

;5^^(7>^M#<kSB^J^lEl]|XL7to s s DNA^^^-r;2>/c*t)> :7T-v!«^Lf-: 
DH5aF' mm.-^±.m\.tzi.^VLn^^'^^ mA\.^=y^ J-.-^Vc:^'f-'y-^ J-^m 



(36) #^200 1 -5 2542 2 

[ 0 0 8 5] 

RF DNA=grA c c I t X b a I -eti'fkL. Cl<7>^,i^,-eff ASB^O^ti^ . ^ 
Cfv:RNA2Wf>T-«'p2BS ( + ) -wt 'P<D-m^<DA c c I/X b a l^ixLK 

[0 0 8 6] 

:^lCi^i^fi<j;^^mtmi?.^M^fflv^-C (V 1 a k, J . M. <t K e u s , R. 
J, A. 1990. In Viral Vaccines, Wiley-Lis 
s. Inc., New York, p. 91-128;0' Reilly, D. 
R. , Mi 1 ler, L. K. tLuckow. V. A. 1992. Bacui 
ovirus Expression VectorsiA Laborato 
ry Manual, W. H. Freeman and Co, .New Yo 
r k ) ^ M*e>T?:!)^a<)'&^s-:^a. n •J'-r ;u;z.|&^^tl*3(/^TF H V^^ ya-h^ 

i t i)^X- 1: ^ o 

[ 0 0 8 7] 

H-feM^)SVM±^> 7=i-h^>'^N*^Ka <7)>/^-f ^t5j^Sr=r- K-TS F H V R 
NA 2<7>c DN A^^'(^:3.X3^^ )P^^-^^z^n^- ^ -(DWMTKis^. 

h ^ >/-<i7^<DmRNAii. m^FHV RNA2$-#tfl. 4 0 0 iS^ 

ivi'bfiv^o RNA 2 ogfi^j:*^ mm^:^wmmi^x^xmf^^i^^m 

^m^itrnz. 1 0 0t&a<^g$T% ^iillF HV RNA2 tCfi^^L'5;v^*-ij 
(A) •r-;v/^r^tfo ^<r>?Mi. RN A i(D:f^^T:SL^^Mi^iz^tiRN A 2 <d 



(37) !Nf«200 1 -5 2542 

^ff^ET-C, MU^-^^^"^ ^^i" ^ (Schneemann. A. 1993 
.J.Virol. 67:2756-2763) o 
[ 0 0 8 8] 

R N A 2 c D N A St&^Mt^BA utographa californic 
2i^m^n^'0 ^ (A cMNPV) t*H2 XIO* S. frugiper 
d aaJI&<7)^Jltr=r h7>'X7i^^->3 tic i 19, ^^9FHV=i-h 

3'>'^N°^Sc DNA$r-g-trMl^x.^^^^n'>>r;i/;^*^^L7to *ffll&'SrTMN- 
FHJ^^lml (P h a r m i n g e n, San Diego, CA)-ei3*3o 
/ioRNA2 cDNAt /-^^ a.n':7^;i/y!.DNAS";#-7j^:J"f->3 0/i g4^ 
-eii-^L^ 1 0 0 ;/ 1 t L^Co i<7) h ■9>;^'7i:^-> a ^ii-^tl*. ^il^ 

'Sriiis^J^Ml 1 m 1 IcigTL/fco 2 7 "C-C 4 ^K-f >^ h L;tS)i:. 

#-Ml&x.'^?^^V':^*^SIL7to #lltL7tj|ai^x.#Sr 10* p f u/m I ?rj®A 

[ 0 0 8 9] 

g6<J<^J^t: h-:/=^#tf FHV^;^ 7^^^^M^4 - 7 B § (7)M$^;t/^'^ :x 
}V:;^mmnf^ii^hn^\^f^o Q . 5%NP-40i:0. l%2-pt;v:^y 
(2-ME) <7>#^T-C|fflJi&S-^J!^ bTlro 1 -5 ^M-f > ^ ^ 

h L;t^^^ m^r-f') «rBeckman GS-15 Ri^'il-^fiH^JciS v^T 
1 0, 0 0 0 r pm-e^V-y h-fkLfCo 2 7*0-^3 O^M^ lO/zg/m 

1 Oft^il-ajgc^RN a s e A triJika L^ -^v^-e 1 0 . 0 0 0 g LT 
^^•!^'SrIS^*L?to *C7t±-?tli5K^=Sr-^«?^. CitL^ 5 0 mM Hepes ( 

2 - H Kni|r'>aif-;we^9 v>-N - 2-J:-^>;^JW*>i?) (pH7. 
0) . 0. 1 % 2 -ME:Rt^O . l%'>->jM?iT;W-:^^ ^^-^tf 3 0% (w/w 
) ;x.:}'n-;^;^ 'y->3 >HML7to B e c km a n JS24. 15d-^- 
(1^3 v^T 1 0 0. 0 0 0 g> 7 ^-^2 fi#W#, ;^^'n-7.^';'>'3 ^'g-aLTiK 
^^^U-y Yit^fzo ±^f ^^J?!^^ > ;w:;^©^-'£'-g-tr^V-7 h 5 0 mM 

H e p e ^'B.XfO. \%2 -UEKmM\^tZo ±.m^ 10-40% (w/w) 
^?^X^n->5.t)SEi 5m ncMSL^ JS24. 1 5 n- tJ' - H*3</>T 1 0 0 



(38) !J#«20 0 1 -5 2542 2 

. 0 0 0 ix^-^imm^^m^^tzo ^musi^mLra^ ^^^i SCO 

^mn^^r- 0. 7 5ml 0 . 5 »ym6^x-^^\!Lfzo ytmm^m^^ i o 

't-^m^k^ 1/3 lw^7^;Vy?./>'V K7&«^«6e>tLfco &WSt'^^Lfs: 

1 8y-->'<7>lt*Mv^Tlfi:i#5|aJ '^'f Jv:3^^iii«rllI]|ZU;to 
[ 0 0 9 0] 

93B:^=-$r)|fS&bfco 0. 5%NP-40tO. I % 2 -ME<D^^TTmR^'S:'S 
m\^fzo 7tlc±-^l h Lfct^. Ifflia-rr'; =lrB e c kma n 

G S - 1 5 Rjg'll-#St^i::^V^T 1 0, 0 0 0 r KbL^Co ^Cfc 

:S!fs?^2iJ^ 8 %0±?S t N a C MCjK'J 3-;i/8 . 0 0 0 (PEGS 

. 0 0 0 ) ^inx-T^MJ^O . 2Mi: L/^o M^§vS^^K±-e 1 BtMiS-^L. ^ 
<?)Hl^PEG 8, 0 0 0 'Srvt^SL^^o 
[0 0 9 1] 

mm\^fcmmi^^ 14. OOOg-eiO ^a-Wi^^C^^Sil '-tV>;/h=SrHepe 
s ( p H 7 . 0) 2 Om\ izMMX^tzo 1 4, 0 0 0 g T 2 0 ^^-Mit'C-* 

pes M^evl52 0 m 1 coT 'J 3 - h ? ^3 2 L. ^ 'D^^M'L^^M^i^-^'^ 

\ffzo ±yf^^lf^L. 10-4 0% (w/w) ^B;^^' n-;^.<£g@enML. ± 

[0 0 9 2] 

>^^n-y!;^@S:J^t>¥fi!tU/^fi^^ 5 OmM Hepes (pH7. 0) tO 
. 1 %2 -ME-C41§^3BRL. JS2 4. 1 5 *-S> Ji|WI#(7)n - ^ - lci3 V>T 
1 0 0, 0 0 0 g> 7*0^1 6 ^M. Hepes (pH7. 0)5.^/0. 1%2 
-MEct^ 15ml(?520-45 % (w/w) C s C 1 ^^^MLX^U h'fbf 

[0 0 9 3] 



C39) iNf^Z 00 1 - 5 2542 2 

#^Lfce^?-H e p e ^m.m^ (pH7. 0) ^^T/SilllcM^f L. T.^'U^ 

L> -2 or-e^^Lfco 

[0 0 9 4] 

^iii^^\'^^Wcti>^%m\M^n.'il^t>^^^^o itL^, 2o(7)/J>?'S;i5-^Ji:fiei%i^' 
('^'f c^-fPT^^o 4 3 kD a/^> F (*PB^) . 3 8 k D 

i:=^^i-o ^H^^. *Pi^M<^:A:^55^7&^M^L> ^<7)M-Cfi3 8 k D a i: 5 

MS{ill'g-L7t3li^l^fev^T/i»tfe^S^ =^^tT(/^^ (Gal lagher 
,T. M. tR. R. Rueckert. 1988, J. Virol. 62:3 
399-3406;Schneemann. 19 9, 2. J. Virol 

, 66: 6728-6734) o 
[0 0 9 5] 

;i.7.^-e4^Si tLf>:FHV : V S V ^ p« 9 * J^:^ ^ffi-C^S-^ 
L^Co RNA2 : V S V^'^tfmmx./^'^^n^-^;v;^.H!tifeL7^cS f fflm^a-^ 
<r^9 ^/N-^®^r#ilb> ^i2pS D S T )\'7 ^ ;i^m^T^i&t' J: o T 

n-;' hi£T-33-*f L^o iE^'5:FHViB?0^lM-r^.ti^:#{±-tLe>«7)^^*> K-grmait 
[ 0 0 9 61 



(40) #«2 00 1 -5 2 542 2 

ti^^^^m^^fcitKm^^mm^mu^^itmLx^MLfc (Harris, 

J. R. 1991, Electron microscopy in biol 
ogy, A practical approach. The practic 
al approach series. Oxford University 
Press, New York)o 
[0 0 9 7] 

m V a r *-5}^>MS<7) 300-400^-;^ -ya.m^') y Kl^iiSffl L^to 1 - 2 

Kfr 2 Iligffl L. 0. 2mm^'} ^'ry ^ ))y^-^^LXm^Lfz I %mWt 
^^7-;V(Ted Pel la Inc.) T^mWil / sm^-Cl ^M-^ > ^ ^ 
^- h Lfzo i&m<r>m^^-^r^y h y V^^^n^Lfzo P h l l 

lips CMi 0 om'f-mu'Bi^^y'^ri 0 0 kvxm.uM^M'km.mLtzo 

[ 0 0 9 8] 

fzo 5 0mM HEPES. pH7. 0 fp^ ;^ ^ ^ )l' :^ 0 . 2m g (0. 4 m 
g/m 1 ?rin;VSV-G Mab (|W| CMW?ei::-^J>I^L^c) 0. 0 1 

2mg Bimzmt 0 L'5:>!?5^) 4'C'COi:B!fe-f y^ro.-^- b L;to 

W:Wi<7)fz ib tfL#- ^ ^ )V7. IT^ (10ml) ^rFormvar*-** 

>^M3 0 0 - 4 0 0 ^ yi/^m^'') y K±l^*b 1 ^MfivVco i§*J55^^-fl57" 
a h L> i^'U y K«r 5 0 mM HEPES. pH7. 0 ft'-C 5 Illi5fe# L> 
-a-tnl^^l^it^to >7 K$r6 nmna^ u - nyN^i/tv'i; x I g G 

[ 0 0 9 9] 
5^il6^J2 

^3K^rXo^'^^y<^^^^my>z^i'T)l^^^ )\^:^ (BRSV) F:J'>^N* 



(41) #a2 00 1 -5 2 5 42 2 

SV F ^ V/N'iJ'Hc^Sfi^iJ. A s p Lys Glu Leu Leu Pro 
Lys Val Asn Asn His Asp Cys Gin lie 
Ser Asnlle Ala Thr Val lie Glu Phe 
Gin Gin (iB^O#-^ : 2) *±fB^ii«aj i -eg^^ tTt J: l-FHV=f- 

[0 10 0] 

B R S V >/N'^K{i^^t^<7)^^JS^l-^^^"?^JtS'5rtn:J^-e$);&i fc 

(^JgM'r^TfflJa&.fe^lC'il-^'^SB^y^'^tf (C o r v a l s l e r, C. 19 
93. Res. Virol. 144:l41-150)o -^Tffii^ L^tm 

> ^Ii'l4frp'<S7t«;)> n.l-'k in V i V oT'V^^Vt LT'HefflLfCo 
[0101] 

/N'^^n'^-f jp;^^-e^^;g*l;tFHV : B R ^ ^^-^^^ ^7.i^ 
^Lt^Io RNA 2 : B R S V^^^tp|S^^x.^^'^^ n'>^' ;v;^H^^t7t S f MIS. 

^•:^n-;; ^^•C^^FfL;to jE^* F H V@2MtiM-r^^#JiC:*Lt><^/N'> KS-lt 

L> -?-ttib{i«Aee?!l«7)7^c«:)t'iE#'^'b(?5 J; >) 4>t5-f ^:=Sr|gP>:^^^' 
[0 10 2] 
3 

-lftn:irjc^1--S>^S^'5r5j^'; n-- >"|-4<7)BaJ3&;Ry^Tfflfl&(7>jS^lC'J&;i¥i- ;S,o H 
B V t:i^-r S C T L J^v^{i, JV;^ =^^111-^ h >6^-e^ ^i/vrgftj^^B^T' 



(42) i^*20 0 1 -5 25 42 

iih(Dumi. =.^Am^i^\^^^r')>^'^^m^m^^^'>^ (lcmv) 

I- i 1 11 J: oTHB V<?5ifflJiai*|/Fffi'l4<k*ortlliL/::o 

V^xsviSy-^ ( I FN-7) ^ll>'«^^?BH^TJV7 r (TNF-a) i o 
[0 10 3] 

[0104] 
[0 10 5] 

• ->:7:^;^$r'^S&fflL"C/^•^;"ir-->'>:^^t/wlc h-f > ^5^ ~ j:. n > y ^r-g-trFH V 
[0106] 

JiT#Ma9'J Kfix Plasmodium falciparum 



(43) ^^^2 00 1-52542 

T&Wi't^ s Plasmodium falciparum CSP:VIII ( 

@a?y## : 8) OSe^TJt^&o* < (Cerami^?, 1992. Cel 1, 7 0^ 
, 1021-1033)c MI&l^t^#MIS-^-r^ R N A 2 ICS Pglil-^^ >/n- 

. ib-fH-^Kiz^^^^C S Pn- KBB^J. IX (2 3 y ie> WM^-^ : 9) 
HV RNA2<7)T? ym?^a2 0 7 t 2 0 8 coMJCff A Lf>: 1 2 ) o 

53-^^;i>vMi'J > K{±. Mia4'cO'ftfi<7)^^^t^it^^'&i-'5.o 1^1 Cfi^^lirtfB 
K I FN-7 x< ^7-b-->'^^ocoT-. '?-tL;6W.Wmi^A>9 iZstf t {i-f 

>(7)^ t>tc#-< <^ i n V i V o^^?r^S'l!t'^^:L^ '€-0^:i:ai}&=Sr?E^sK? -^-f 
[0107] 

> R v^rmn^^ e h - -/ti ^ k ^ (o^^ite^* * f± itig^if Jt oii'^^Sr d& * 

Mundigl.O. 1995. Eur J Cell Biol 66:24 
6- 2 5 6) o -^■^7';^/M&<^F*I^t^^S'i^-f -'l';^^'&<^^fl5{±^^6<J-e*:2)o 
^i^t±ES*^3 0 0 A-c. lfc:t:f^ffl/M&lci@'g-r^o 

[0108] 



(44) #^200 1 -5 2542 2 

^•t^:Lt^m>i>i^^fc (Braisted A. C. tWells J. A. 
1996. Proc Natl Acad Sci USA 93:5688- 
5 6 9) o itLti. ^##Srl^5EL> mmmL\^^'^ ^ y }^:^'^i^^'tz>'B^ 

[0 10 9] 

{±^^T-»5i)M. 5X10*55^^)1. 3 X 1 0 ' ^Jl' h XiO^-*-;!^'; >^ y 
h ^^->T-^^ (KLH) . ^5-^* 6 7,0 0 0 :?'';V h v Jfil 

*t;v:^^>' (B S A) Si^i3*^«4 5. 0 0 0 ><7)^ ;J€t;^":^5 > (O 

VA) $-^tfo 

[Olio] 

y ^r^^ #jc^^fi^7 . 7 X 1 0 * h ^(^F H VJK^ti. ^"/■f- 
[0 111] 



(45) #«2 00 1-525422 

[0 112] 

«rliDx.Tlfi*i^PJ^:®:*!-MH 1 0 O^ej^MMfi^L. mi^X-^hK3 O^mSim'tm 
fi' $-fr/io T r i s -HC 1 pH7. 0*llDx.TO. 1 M<7):SI^»J^i:: LTN 

^J<7)^#^J^I^* t;to NH S J^;^7^;Hi p H 7 - 9 -C— V fcRfSL. "7 
W-f^KfipH6. 5-7. 5 -CS H^4:5:fS-r^<7>-e. ^^fi;t?i-e*2.o T 

r i s -Hc 1 ^<z>mmT^ <Dmmwm^j:N}iSJ^:^-T)vtKm-ri>o 

[0113] 

^iids^ffl L;i:B R s y^-f^ K (IB^ll^-^ : 2 2) <7). r ^ y y s 

Asp Lys Glu Leu Leu Pro Lys Val Asn 

Asn His Asp Cys Gin lie Ser (ffi^J#-^ : 4 5 ) 

S^**JQX.-C. YiLYit^^^^tZo m<DW^K^\'^X\t. l^l^BRSV^y 
^ K^35-t^*^>6^T 5 y^i^lc^JpfitJ'SrC y s /6^*^v^$B^, 1-'5r*5*,A s p L 
ys Glu Leu Leu Pro Lys Val Asn Asn H 
is Asp Cys Gin lie Ser (SB^J^-^ : 4 6 ) \.fz 



(46) #*2 0 0 1 -5 2542 

[0 114] 
[0 115] 

^^M<0^$:fflVi7tji;^5^?&^7'n h )V^WLt\-ri> o F H V 3 - h 
[0 116] 

[SB^iJg] 



(47) 
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SEQtXEUCB LISTING 

<110> PEHTAMER PHAHMa CED TI CALS , IHC. and THE SCRIPFS 
RESEARCH INSTITUTE 

<120> RECOMBINANT NODAVUIDS COMPOSITIONS AlflD METHODS 

<130> TSRI 549.0 

<a4 0> Wot yet knoikm 
<141> Not yet knovn 

<15D> 08/9B6,£59 
<:X51> 1997-12-08 

<16 0> 46 

<170> Patentin Ver. 2,0 

<210> L 

<2ax» 13L 

<212> PRT 

<3I3> chiinieric protein 

<40O> 1 

Tyr Thr Asp He Glu Met Asn Arg l*eu Gly Lys 
1 S 10 

<210> 2 
<211> 26 
<212> PRT 

<2X3> chimera o protein 

<^^0> 2 . ^ ^, ,^ « 

Asp Lys Qlu Leu Leu Pro Lys Val Asn Asn Bxs Asp Cy& Gin He Ser 
1 5 10 15 

Aan He Ala Thr Val He Glu Phe Gin Gin 
20 25 



<210> 3 
<22L> 26 
<212> PRT 

•tf213> cliiineric protein 

<400> 3 , ^ 

Asp Lys Gin Leu Leu Pro He Val Asn Lys GLo Ser Cys Ser He Ser 
15 10 15 

Asn He Glu Thr val He 6Iu Phe Gin Gin 
20 25 



<210> 4 
<:211> 26 
<212s. PRT 

<213> chimeric protein 

<400> 4 « 
Asp Lys Atct Leu Leu Pro He val Asn Qln Gin ser Cys Arg He Ser 
IS 10 15 

Asn He Glu Thx Val He Glu Phe Qln Gin 
20 25 



<210> 5 



(48) 



t2001-525422 



<211> 6 
<212> PRT 

<213> chimeric protein 
<40O> 5 

Phs Pro Ser Asp Glu Phe 
1 5 



<210> 6 
c211> 14 
<212> PRT 

<213:» chimeric proteiTi 
<400> 6 

Gin Asp Pro Arg Val Axg Gly Le-u Tyr Pho Pro Ala Gly Gly 
15 10 



<310> 7 
c211> 27 
<212> PBT 

<213> chimeric protein 
c400> 7 

I>eu Gin Ala Gly Phe Phe Leu Leu Thr Arg lie Leu Thr lie Pro Gla 
IS 10 15 

Ser Leu Asp Ser Trp Trp Thr Ser I«eu Asn Phe 
20 25 



<210> 8 
<211> 20 
<212> PUT 

<213> chimeric protein 
<400> 6 

Pro Cys Ser val Thr Cyfl Gly Asn Gly He Gin VaL Arg lie Lys Pro 
15 10 15 

Gly Ser Ala Asn 
20 



<210> 9 
<211> 23 
<:212> PRT 

<213> chimeric protein 
<400> 9 

Glu Trp Ser Pro Cys Ser Val Thr Cys Gly Asai Qly lie Gin Val Arg 
15 10 15 

Zle Lya Pro Gly Ser Ala Asn 
20 



<210> 10 
<211> 407 
<212> PRT 

<213> chimeric protein 
<400> XO 

Met Val Ao» Aan Aan Arg Pro Arg Arg Glu Arg Ala Glu Arg Val Val 
15 10 IS 

val Thr Thr Thr Glu Thr Ala Pro Val Pro Glu Glu Asn Val Pro Arg 
20 25 30 



#^2 0 0 1 



-5 2542 2 



Asn Oly Arg Arg Arg Arg Aan Arg Thar Arg Arg Asn Arg Arg Arg Val 
35 40 45 

Arg Gly Me^ Asn Met Ala Ala Leu Thr Arg Leu Ser Gin Pro Gly Leu 
50 55 60 

Ala Phe Leu Lys Cys Ala Phe Ala Pro Pro Asp Pbe Asn Thr Asp Pro 
€5 70 75 80 

Gly Lys Gly lie Pro Ajsp Arg Phe Qlu Gly Lye Val Val Ser Arg Lys 
B5 90 95 

Aop Val Leu Asn Oln Ser Il€ Ser Phft Thr Ala Gly Gin Asp Thr Phe 
100 105 110 

lie Leu lie Ala Pro Thr Pro Qly val Ala Tyr Trp Ser Ala Ser Val 
115 120 125 

Pro Arg Gly Thr Phe Pro Thr Ser Ala Thr Thr Phe Asn Pro val Asn 

130 135 140 

Tyr Pro Gly Phe Thr Ser Met Phe Gly Thr Thr Cer Thr Ber Arg Ser 
145 150 155 160 

Asp Gin Val Scr Ser Pbe Arg Tyr Ala Ser Met Asn Val Gly He Tyr 
165 170 175 

Pro Thr Ser Asn. Leu Met Gin Phe Ala Oly Ser lie Thr val Trp Lys 
180 185 190 

cys pro val Lys Leu ser Thr Val Qln Phe Pro Val Ala Thr Asp Pro 
195 200 205 

Ala Thr Ser Ser Leu Val Bis Thr Leu Val Gly L©u Asp Gly Val Leu 
210 215 220 

Ala Val Gly Pro Asp Asn Phe Ser Olu Ser Phe lie Lys Gly Val Phe 
225 230 235 240 

Ser Gin Ser Ala Cys Asn Glu Pro Asp Phe Qlu Phe Asn Asp lie Leu 

245 250 255 

Glu Oly He Oln Thr Ijeu Pro Pro Ala Asn Val Ser Leu Qly Ser Thr 
260 265 270 

Gly Gin Pro Phe Thr Met Asp Ser Oly Ala Glu Ala Thr Ser Gly Val 
275 280 285 

Val Gly Trp Gly Asn Met Asp Thr lie Val He Arg Val Ser Ala Pro 
390 295 300 

Olu Gly Ala Val Asn ser Ala rie Leu Lys Ala Trp ser Cys He Glu 
305 310 315 320 

Tyr Arg Pro Asn Pro Aon Ala Met Leu Tyar GLn Phe Oly His Asp Ser 

325 . 330 335 

Pro Pro I^eu Asp Qlu Val Ala Leu Gin Glu T^'r Arg Thr Val Ala Arg 
340 345 350 

Ser Leu Pro Val Ala Val He Ala Ala Gin Asn Ala Ser Met Tip Glu 
355 360 365 

Arg Val Lys Ser He He Lys Ser Ser Leu Ala Ala Ala Ser Asn He 
370 375 3B0 

Pro Gly Pro He Gly Val Ala Ala Ser Gly He Ser Gly Leu Scr Ala 
385 390 395 400 



(50) 
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I#eu Phe GIu Gly Phe Gly Phe 
405 



<210> 11 

<2il> 27 

<2a2> DNA 

<213> Artificial Seq[ueace 
<220> 

<223> Deecx-iptiion of Artificial Se<2uence; V3.in>$- 1 ike 
paz-ticles 

<400> IX 

ggaagatcta tgcaggaccc gtacgta 27 

<210> 12 
<2ll> 45 
<212> DHA 

c213> Artificial Sequence 
<220> 

<223> Destciription of Artificial Se<g[uezice : vixus^like 
particlee 

<400> 12 

taatctggtt agcgccgcca tgttcattta ctggctagcg cgacg 45 

<210> 13 
<211> 48 
<212> DNA 

<213> Artificial sequence 
<220> 

<:223> Description of Art.iflcial Sequence: virus-like 
particles 

c400d 13 

ggaagatcta aac^ccaaac eaggttgact taatctggtt agcgccgc 48 

c210> 14 
<211> 57 
<212> TXUPi 

c213> Artificial 6eq[uence 
<220> 

<223> Descriptaon of Artificial Sequence: virus-liJce 
particle 

<40Q> 14 

ccaagctcga aactaaccct cactaaagta aacaattcca agttccaaaa tggcraa 57 

<210> 15 
c211> 93 
q212> DWA 

•c2l3> Artificial Sequence 

c223> Description of Artificial Sequence: virus- like 
particle 

<400> 15 

aaaccagttt aagtcaacag actaaggtct agaggatccc cgggtaccga gctcgaattc 60 
gccctatagt gagtogtatt acaattcact ggc 93 

<210> 16 

<3ia> 10 

<212> PRT 

<213> chimeric protein 



(51) 4^^2 0 0 1 -5 2542 2 



Pre VaL Ala Thr Aop Pro Ale Thr* Ser Ser 
1 S 10 

<210> 17 
<211> 11 
<212> PRT 

<213> chimeric protein 
•c:4007> 17 

Tyr Tbr Asp He QIm Met Asn Arg Leu Gly i-yo 
3 5 10 

<210> 18 
<211> 11 
<212> PRT 

<213> chimeric protein 

<4C0> 18 

Tyr Tlir Asp He Glu Met Asn Arg Leu Gly l»ys 
15 10 

<210> 19 
<211> 21 
<212> PRT 

<213> chimeric protein 
c400> 19 

Pro val Ala Thr Asp Tyr Thr Asp He Glu Met Asn Arg Leu Gly l*ys 
15 10 IS 

Pro Ala TYxr Ser Ser- 
20 

<210> 20 
<211> E3 
<212> DNA 

<213> Artificial sequence 
<22 0> 

<223> Description of Artificial Se<auence: virus -like 
particle 

<40D> 20 

cgaactggtg gctggcttgc ccaggoggtt catctcgatg tccgtgtaat otgttgcaao 60 
egg ®3 

<210> 21 

«:211> 33 
<212> DNA 

<213> Artificial Sequence 
<210> 

<223> Description of Artificial Sequence: virus-like 
particle 

<400> 21 

cttgcccagg cggttcatct cgatgtccgt gta 3i 

<210> 22 
<211> 26 
«;212> PRT 

<213> chineric protein 



<400> 22 



(52) 4#a2 0 0 1 -5 2542 2 



Aop Lys Gl\x Leu Leu Pro Lyo Val Aon Asn Hio Aop Cys Gin He Ser 
15 10 IS 

Ash He Ala Thr Val lie Glu Phe Gin Gin 
20 25 

<210> 23 
<211> 10 
<212> PRT 

<2ia> chimeric protein 
<40O> 23 

Pro Val Ala Thr Asp Pro Ala Thr Ser Ser 
1 S 10 

<210> 24 
<21X=. 108 
<212> PNA 

<i2L3:> Artificial Sequence 

<223> Descripfcion of Artificial Sequence: vxrus-lxke 
particle 

cgaactggtg gctggttgtt ggaattctat cacagttgct atgttggata tctgacaatc 60 
atgattgtta actttaggta gaagctcttt gtcatctgtt gcaaccgg loa 

<210> 25 
<211> 33 
<:212> D!MA 

<213> Artificial Sequence 

c223p Deecription of Artificial Sequence: virus -like 
particle 

<40O> 25 

cacagtcgct atgttggata tctgacaatc atg 

<210> 26 
<211> 9B 
<21.2> DHA 

<213> Artificial Sequence 

<220> ^ , 

<223> Description of Artificial Sequence: virus- liXe 
particle 

tt^cgcgg atcagatctg cagcggccgc gtaaacaatt ccaafirttcca aaatggttaa €0 
gtcaacagac taaggtctag aggtaecogg gatco 

<210> 27 
<:211> 3C 
<212> DUA 

«213> Artificial Sequence 

<220> , ... 

<223> Description of Artificial Sequence: varus- lalte 
particle 

<400> 27 ,^ 
cagcggocgc gtaaacaatt ccaagttcca aaatgg 

<210> 28 
c2ll> 23 



(53) #^2 0 0 1 - 5 2 5 42 2 



<2a3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: vxrus-like 
particle 

<400> 28 

ccrctagacc tcagcctgtt gac 

<210> 29 
<211> 14 
<2X7> PRT 

<213> chiroeric protein 

<40O> 29 , , , ^, 

Gin Asp Pro Arg Val Arg Gly l*eu Tyr Phe Pro Ala Gly Gly 
1 5 10 

<210> 3D 
<2ia> 24 
<212> PRT 

<213> chimeric protexQ 
<400> 30 

Pro Val Ala Thr Asp Gin Asp Pro Arg Val Arg Gly Leu Tyr Phe Pro 
1 5 10 15 

Ala Gly Gly Pro Ala Thr Ser Ser 

20 



<210> 31 
<211> 27 
<212> PRT 

c213> chimeric protein 
<400> 31 

Leu Gin Ala Gly Phe Plie Leu Leu Tbr Arg He Leu Thx He Pro Glu 
15 10 15 

Sez liea Asp Ser Trp Txip rhx Ser Leu Asn Phe 
20 25 

<2a0> 32 
<211> 37 
€212> PRT 

c213> chimeric protein 

<40O> 32 ^ * 

Pro val Ala Ttir Asp Leu Gin Ala Gly Phe Phe Leu Leu Tbir Axg lie 
15 10 15 

Leu Thr Xle Pro Glu Ser Leu Asp Ser Trp Trp Thr Ser Leu Asn Phe 
20 25 30 

Pro Ala Thr Ser Ser 
35 

<210> 33 
<211> 23 
<212> PET 

<213> chimeric px-oteia 

Glu Trp Ser Pro Cys Ser Val Tbx Cys Gly Asn Gly He Gin Val Arg 
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10 



IS 



He bys P^'o 

20 



<210> 34 
<212> PRT 

<2a3? chimeric protein 



;jrvai\l. Thr A.P GL» Trp Ser Pro Cye Ser Val Thr Cys Gly 
Olv lie Gin val «g Il« Ly- -^^^ ^ ""^ 

20 

Sex 



<3ao> 35 
«i2ai> S9 

<212> DNA 

<2a3> Artificial Seijuence 

Description of Artificial sequence: vlms-lllce 
particle 

<400> 35 . . ^ caoagccagg otttattcta acttgtatac catttcc^ca SO 

-rtfclfti S^i^a^l ^ttl.c4l 

<210> 36 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> . ^. fc^^fieial Sequ«3ice-. viarus-like 

<223> Deacription of Artificxaj. 

particle 

aica^tJcca oaagttacac tacatgggga cca 

<21Q> 37 
<2ai> 20 
<212> DNA 

<213> Artificial Sequence 

till Description of Artificial Sequence, -irus-like 
particle 

*40O> 37 20 
cctcgtgcga ttacgtcggc 

<210> 3B 
<211> 20 
<212> DNA 

^213> Artificial sequence 

lllll Deocription of Artificial Saquence: virus-like 
particle 

<400» 38 
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agctgataga titg^attgagg 

<2ao> 39 
<211> 20 
<2J2> DNA 

<213> Artificial Sequence 
<220> 

<223> Descrlpt-ion of Artificial Sequence; virus-lxke 
particle 

<400> 39 

tcgacgttgg gtaAataooc 

<210> 40 
c2ai> 2 0 
<.212> DNA. 

<213> Artificial Sequence 
c220> 

<223> Description of Artificial Sequence: virus -like 
particle 

<40O> 40 

ccaagg-gaca cattagcagg 

<210> 41 
<211> 20 
<312> DNA 

<213> Artificial Sequence 
c220> 

<223> Deecription of Artificial Sequence: virue-liko 

parti cl& 

<400> 41 

tggtataaca tggcgtttgg 

<210> 42 
<211> 20 
<212> DNA 

<213> Artificial sequence 



<223> Deocription of Artificial Sequancft: virus-like 
particle 

<400> 42 

gctgacagtc cactaatacc 

<210> 43 
<211> 20 
<:212> OHA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: virus-lxke 
particle 

<400> 43 

gctgctgcaa gcsacattcc 

<210> 44 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Des crip t: ion of Artificial Sequence: virue-laJce 
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part:icle 
<40O> 44 

cacagaattc attaaagag? ag 

<210> 4S 
<2I1> 17 
<212> PRT 

<213> Chimeric protieln 
<220> 

<223> Description of Artificial Sequence] virus- like 
particle 

<400> 45 _ ^, 

Cys Asp Lye Glu lueu Leu Pro Ly<i val Asn Asn His Asp Cys Gin lie 
15 10 15 

sar 



<210> 4C 
^211> 16 
<:212> PRT 

<213> chimeric protein 
<220> 

<223> Descriptiou of Artificial Sequence: virus- like 
particle 

<400> 46 , « 

Asp Lyo Glu Leu Leu Pro lyo Val Asn Asn Hie Asp Cys Qln He Ber 
15 10 IS 

imi] 
[m2] 

■rm!Sii^^i§^^i-o 

[121 3] 
[11141 

p2BS ( + ) -wt. p2BS ( + ) -RNA2:VSV-G#1^ p2B 
S ( + )-RNA2:BRSV# 1 (D^m^mm^^-t i> ^ tK X ^ fifz 
. RNA 2}fA@a^Jl^E@P^LT^^ap 2BS ( + ) -wtSe^J^^-To 
[12151 

p 2 B S ( + ) -RNA 2 : V S V - G«^® <^SS?1) ^^1"o 
[1261 

RNA 2 : VS V-GS^^^^It^yy^ ^-f -lf->^a > 
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[H 7 ] 

p2BS ( + ) -RNA 2 : BR S V^^tJ<^@S^J'lr^-ro 
[US] 

RNA2 : BRSv^m^mM^zf^^'7-(^mm^^-to 

[@9] 

PVL1 392-RNA 2 i n '5' JVT.^^'^^' 3^ - ^ pVL1392- 

RNA 2 : V S V- G/^'^:x^^^ ;wx^3^-^i5' J^Zf p VL1392-R 

NA 2 : B R S y/^^:x'ary4)^7.^^'^^ - O^^^oHtB&^^t-o 
[HI 0] 

RNA 2=BI^^?rp VL 1 3 9 2 ^"^-y ^ n - ^^-Tig) Tts^cT^-Zv '7~<7) 
[mil] 

p 2 B S ( + ) -RNA 2 : EBYmm<^<7>mmi^To 

[mi 2 A] 

[mi 2 6] 

«itgfl<jRNA 2 : c s pm^mm^<Dmm<7>mv&^^-ro 
[m 1 3] 

R NA 2 2Sll>*'€-(^^i<^@B^J^tSffl-7'9-f v-OSB^JS-^-fo 
[Hi 4] 

h • ^ y/N'i^KHjfA?' tiTtrV S V j:-t: h - ^'^-.-g-tf v F H Vfi^co 

i6<^7fC?ittPI*IiJ^'i^-f -(l^;^ (VSV) «t i^^Tto ^-•^T y r Thr A 
sp lie Glu Met Asu Arg Leu Gly Lys(@B 

^AL/vlo ^^°^->'^A^i, ;U7>!i^S . "7 ;^ iJ'" (S. f 1- u g 

i p e r d a) M^^Ti^hmf^^ fi. tlipWi ^ ^ •7':3^fe^#^ffl v^xm^^ 
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^^FKV : V s v^^ 7ii^^^-r i^ms 9, O O O^) o fhv:vsv 

imm^-^: 1) l'M-r^^^^'n->:h;vta;#p 5 D4 (M a b P 5 D 
4) -eil^|te^*LTV>;i)o MabP5D4fiI gGl « -9- ^ -f "/-ezb > VS V 
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mi} 




FIG. 1 
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G G 
A U A U 

AC U C 



U-A 



U A 



U-A^ C A 

A^ C G-C 



G-C 
A-U 



G-C 
A-U 



C-G 

A-U A-U ^ 

A-U G-U 



U-G 
C-G 



U-A 
C-G 



G-C G-C 
C-G 

UGGCGG UUUCUC UGGGGG UUUCUU 
185 218 218 

FHVRNA2 BBVRNA2 



A cc 

A A U A 

AC U C 
C-G u C 

C-G U-G 
r U-A U-A 
^ A-U A-U 
G-C G-C 
G-C J J G-C 
C-G ^ C-G 
C-G C-G 
G-C G-C 
C A C A 

U-A U-A 
U-G U-A 
C-G C-G 
CGUUCG GUAUAC CCUUUG GUAUUC 

183 217 209 243 

BOVRNA2 N0VIWA2 



C 



FIG. 2 
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-l'>:S?-7i DVr (IFN-T)cDNA 



RNA2 



Bgin 



y —y 

, 

'J H 1 < 

3- ( 1 , 

'J =1 1: CGAAGATCT ATCCACiGACC0GTACX3TA 

R2PS(3!)^1 gP^ IFN-Tt*§lRl 
y , , , 1 3 

'J H 2: TAATCTGOTTAGCOCCOCCATOTTCAT TTACTCGCTAGCGCGACO 



y , , p_ — , , ir 

'J =i 3: OOAAOATCT AAACGCCAAACCAGGTTGACT TAATCTCCTTACaSCCGC 



FIG. 3 



(52) 



iKF*2 00 1 -5 2542 2 



[114] 




fli lit in A m n 



(63) 



12 001-525422 



[@5l 



S 

M 



W\ j /// 



o 

H 
CO 



I 8 ca 

I H 



0 
I 

> 

CO 

> 

CM 
< 

z 

de: 
I 



CO 
£Q 
CM 
Q. 



IS- 



i 

o 



(9 

g 

ft 

s 

CD 

I 

> 

CO 

> 



I 

V 

I 

n 



Sc. 
3 " 



s 



1<J 



Itfc 

e 

0 









u 

S' 


n 

o 












■I* 

u 




S H 







V 

I 

n 

ft 



Tn 

G 
C5 

I 

> 
CO 



CM 
< 

z 



O 6 Oi 

o u 

81 

o o _^ 



1^' 



p5 



O O 



4#*2 0 0 1 -5 2542 2 



[136] 



I 



o 



O 
Z 



Ts LL lis 

I s «a 



s 



. m - g to 



(5 Clpii^ P 



o CO 



I g 
u □ 

u is ^ 

% 



u 
o 



IM IN 



n 01 m 



> ill X « «n 



N Inge: « 8 > y gPg g 



Is fj O H q y 



I 




m m 
16 m 



in > in m ^ %i\ 



(65) 



mB.2 0 0 1 -5 25 42 2 



[1^71 



o 



o 
m 

cn 



15. 



O 8 09 



i '^^ 

A 

n 



n 

X 
G 

CVJ 

< 

Z 

0^ 



o 



11* 

H OB 



o 

_ u 
XJ p. 



n 



p So 



e 
> 

CO 

m 



Q 



O 

CO 



^ o 



H r-l 



I 

n 

e 
> 

m 

< 
z 



< H a 

g H JO 
COW 



< H d 

m 



5S 3 
o u 2 



AM 
o p 



C9 O O 
O O 0) 

u o > 



H < M 



H rt M 



H i< M 

o u u 



s 

Q 

H 

ca 



(66) #«2 00 1 -5 2542 2 



i ■ ^ S 



CM 



^ © p o q t Do 

N A<rtI^rT7 a D S 



ooa^T> w : gi 3 « ^ 8 Ha.<aH 

Eo I I I g g 5 8 -S S SoCpS 

»[y □ |y ^ 

CO wvtN V ySifcy HHEhOO 

sfR^ it; 8 P S S - S - gggsis 

zcMiBi; I ^ V S SPSSP 



<mWlrN V o t< « .« 




(67) 



!}$*2 00 1-525422 



[129] 



rs 



I 

< 

K 
V 
□ 

"S 

(D 
I 

> 
CO 

> 

< 

Iff 

o> I 

-j\r 
>r 
a« 

M 
I ^ 

-CSV 

*<r □ 

i$ 

KX 
vco 

QCD 
r1 

CMZ 

Z I 

I O) 
CM CO 
O) T- 
« -I 

-i a 



1 

V 

o 
a. 



ii o 

vA 
Ihil 
I I 
na 

<ii 

to 

^- 
^ 0 

flJZ 

X I 

^<^^^ 
V 



CO 



g 



o 

M 
CO 



I 

IV 

^ 
c 

< 
z 
a 
G 

CM 
< 
Z 
Of 

CM 
0> 
CO 



> 

Q 



n a O — 



(0 H H 



i 



Ii 




ii 


fa 






id 




^8 





(68) 



#«2 0 0 1-5 2542 2 



[IS 1 0 ] 



I 

V 
G 



□ 

< 

CM 
O) 
CO 



> 

a 



(M 
< 



1^ 
I 

AJ 
< 
Z 

o 



low 

to 
eg 
Q 

» 

I 

CD 
CO 



SI 



o 

2; 



I 

< 
Z 

o 

m 

m 
e 

I 

CO 

eg 



s 



a 

CQ 



00 



CO 



CO 




CO 


NOi 




AC 


Q 




O 


M 




H 
H 


las) 


AAA CAA 

AAA lUvs 


ACT CTG 




o u 


CTT 



I 

V 

^ 




I 

m 



FX4 



(69) 



#^2 001-525422 



[011] 



n 



CQ 



m 
> 

m 
z 

Csl I 

t «4i 

C/) /f/^ 

a 



I 

<n < 



s 



U 1 

SI 



88' 



.£1 



SB" 

o u 

as* 



s 
s 



go 



S 

V 

I 

n 



X 
G 
in 



o 



1° 



S3' 



V 

I 

n 
^ 



d 19 

o u 

Si"* 



go 



O G Df 
S S Q< 

o u 

□ C9 
H < 

§8< 



O H («♦ 

U 2 



0- ^ 

M 

CQ 
Z 



I- 



V 

1h 
1 

n 
o 

I 

00 

CD 



6 O H 



U O Pi 
U (9 



u o 

S B » 

n u 
^ S CO 

b ^ oi 



1^* 



IE- 



o 



S H 



H 2 Du U t9 _ 



S5( 



(70) 



^#112 0 0 1 -5 25 4 



[0 1 2 A] 

^gt^yiR N A 2 ■ C S PWA^m<D^m 



203 



GGC CAA CGT TGT CTA Peptide GOT COG TGG JCA AGC 

CCG GTT GCA ACA QAT..Iiis«5rticm Site.-.CCA GCC ACC AGT TCG ^ - ^i^>^,K?'J> 
JPVATD PATSS ^ il^r^T 



CSEQIDNO: 16) 



GAA TGG TCC CCA TGT AGT GTA ACT TGT GGA AAT GGT ... 
345 EW S PC SV TCG NG 

ATA CAA GTT AGA ATA AAG CCT GGC TCT GCT AAT 
-isa TOVR 1 KPGSAN 

RNA2 : cspa}^zf^\^mm:8LUz2- ^^i^^m: 

3' GGC CAA CGT TGT CTA ... 
5' CCG GTT GCA ACA GAT ... 
P V A T D 

err ACC AGG GGT ACA TCA CAT TGA ACA CCT TTA CCA ... 
GAA TGG TCC CCA TGT AGT GTA ACT TGT GGA AAT GGT ... 
Glu Tip Scr Pfo Cys Scr Val Thr Cys Gly Asn Gly 

TAT GTT CAA TCT TAT TTC GGA CCG AGA CGA TTA ... 
ATA CAA GTT AGA ATA AAG CCT GGC TCT GCT AAT ... 
He Gin Val Arg He Lys Pro Gly Scr Ala Asn 

GGT CGG TGG TCA AGC (ilS) 

CCA GCC ACC AGT TCG J^T^i^^.P^^ ,„^it^k,/.. 
RNA2 : cspay^miS^ m^^y=y-(^— : 

RNA2(0c DN A*<M1 3 (mpIS) ^ — ON At:Z^a'-=.>^tS^tz^^(Dfzii>. 
Ml 3 : RNA2:7T— S?a s D N Ali RN A 2 a— T -f ^ .^.^^ 

t*or. ^^i^mmm-:f=p^-^-\t. ±m<om^m¥\ caeisi^fcKt?) -Q^^m&s&m (b'a^ids > 

FIG. 12A 
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[H 1 2 B] 

«£or. ^fmmmm^'y-(^- (csp-p) tteiTajay-efe-S: 

5' CGA ACT GGT GGC TGG ... 
ATT AGC AGA GCC AGG CTT TAT TCT AAC TTG TAT ... 
ACC ATT TCC ACA AGT TAG ACT ACA TGG GGA CCA TTC ... 
ATC TGT TCC AAC CGG 3' (99nicr) (SEQIDNO: 35) 

/w:?U4^-f-if— v3>:?^-f ^— (csp-H) \t^T<Dmh)-c&^ : 

5- ACC ATT TCC ACA AGT TAC ACT ACA TGG GGA CCA 3" 



(SEQIDNO: 36) 



(CSF-P,99-7— ) 

5' CGA ACT GGT GGC TGG ATT AGC 
AGA GCC AGG CTT TAT TCT AAC 
TTC TAT ACC ATT TCC ACA AGT 

TAC ACT ACA TGG GGA CCA TTC .o^^t^vt.^ ac. 

ATC TGT TGC AAC CGG 3' (SEQ ID NO: 35) 

(CSP-H,33V-) 

S' ACC ATT TCC ACA AGT TAC ACT 
ACA TGG GGA CCA 3* (SEQ ID NO: 36) 



FIG. 12B 
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[0 13] 



RNA2-S150 (20"7— ) 

5 • CCT CX3T GCG ATT ACQ TCG GC 3 • 
RNA2'-S335 (2 0-7— ) 

5' AGC TGA TAG ATT GAT TGA GG 3' 

RNA2-S560 (2 0^— ) 

5' TCG ACG TTG GGT AAA TAG CC 3' 
RNA2-S830 (ao-^— ) 

5 • CCA AGG GAC ACA TTA GCA GG 3 » 

11NA2-S1010 (20^— ) 

5' TGG TAT AAC ATG GCG TTT GO 3' 

RNA2-S1220 (2 0V— ) 

5 • GCT GAC AGT CCA CTA ATA CC 3 • 

RNA2-S1160R (2 0-7— ) 

5 • GCT GCT GCA AGC AAC ATT CC 3 ' 



<SEQ ID NO: 37) 



(SEQ ID NO: 38) 



(SEQ ID NO: 39) 



(SEQ ID NO: 40) 



<SEQ ID NOr 41) 



(SEQ ID NO: 42) 



(SEQ ID NO: 43) 



pQE-s (2 2V—) Type m/iv pQE sequencing primer. 

5' CAC AC3A ATT CAT TAA AGA GGA G 3* (SEQ ID NO: 44) 



FIG. 13 
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FIG. 14A 




FIG. 14B 
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